Long term monitoring of walking in trans-tibial amputees ('ITA) is considered important for prosthetic prescription and therapy evaluation.
Introduction
In physical medicine and rehabilitation, clinicians and researchers are especially interested in measuring patient performance in relation to functional or disability level. For trans-tibial amputation ('ITA) patients walking time and number of walking periods is a relevant parameter in prosthetic prescription and therapy evaluation. , 1991; Rozendal, 1989; Rozendal, 1990) . Ambulatory monitoring of walking is more objective and enables measurement in a natural setting during routine daily activity. Methods to assess physical activity have been described, but are based on outdated electronic or mechanical techniques which count steps and/or register intensity of movement (Montoye and Taylor, 1984; Meijer ef al., 1991) .
A potential shortcoming of ambulatory monitoring is that the instrument influences spontaneous behaviour (Cook and Campbell, 1976) so that results from one day may not be representative of the performance on other days.
For that reason the authors developed the CAMP (Continuous Ambulatory Monitoring of Prosthetic walking) device.
Design criteria
The following were the design criteria: 1. Lightweight in order to avoid interference with the biomechanics of the prosthesis. 2. Attachable to the tube of the prosthesis under the foam cover. This allows measurement whilst the patient is unaware of being monitored. 3. Sufficient energy and memory capacity for 5 days. 
Speciflcations
The CAMP consists of a cylindrical delrin unit, which can be attached around the metal tube of the prosthesis (Fig. 1 ). The unit contains batteries, a sensor and hard-computer and software. The six batteries (AAA Duracell MN2400) have a capacity of 7 days. A miniature piezoresistive accelerometer registers the acceleration peak at heel strike. A specially designed detection circuit (Fig. 2) detects "walking" from the accelerometer signal.
The software in the unit directs the datalog function, which results in activation of the logger every second, Depending on the detector indicating walking or no walking, a "zero" or "FF' is loaded in a HEX file. The memory capacity of 490 K allows a total registration time of 136 hours (5.6 days). The weight of the CAMP, batteries included, is 0.3 kg.
An IBM compatible personal computer (486 or 386 coprocessor) is used to start and stop the unit. Computer and unit are attached by a RS232 plug and the instructions are presented by a menu.
Results are displayed as walking time and number of walking periods per day and histograms indicate the number of walking periods, with a preset time interval. Walking is only registered if more than x seconds are detected, x being preset between 0 and 20 (walking threshold). Figures 3 and 4 show the results of ambulatory monitoring in a 62 year old TTA patient. The amputation was performed 8 weeks before the CAMP test and the patient was currently involved in an outpatient rehabilitation programme 3 times a week. The walking threshold was set at 10. In Figure 3 the walking periods during the respective days are presented as interrupted lines. On Wednesday, Friday and Monday the walking activity is most prominent in the early afternoon (days 1, 3 and 6). On Saturday (day 4) some walking is registered in the late afternoon until after midnight; Sunday (day 5 ) is a restful day. For the same week histograms represent the number of walking periods per day with 20 intervals (Fig. 4) . Most walking periods last no longer than 1 minute. Walking longer than 2 minutes is exceptional. 
Typical example

Conclusion
The CAMP is a lightweight instrument for measuring walking time of amputees for up to 5 days. If required, the patient can be kept unaware of the device, which is attached to the prosthesis under the foam cover. Further research will be directed at improving the size, weight and memory capacity.
